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DETAILED ACTION 



Specification 

1 . The disclosure is objected to because of tlie following informalities: paragraph 32 
on page 17 refers to "the source/drain extensions 529", which are previously identified 
as item 526. 

Appropriate correction is required. 



Claim Rejections • 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not Identically disclosed or described as set 
forth In section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a persort having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the Invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for detemiining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinai7 skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 12-23 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 



over Yu (US 6,180,468) in view of Maegawa (US 2005/0167673). 
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Regarding claim 12, Yu discloses an integrated circuit (MOS transistor in 
abstract) comprising: an indium retrograde well (Fig 5, profile 46) inside a substrate 
(12), the indium retrograde well Including an indium concentration greater than about 
3E18/cm^ (col 3 In 57-61). Yu does not disclose wherein the retrograde well includes 
fluorine. 

Maegawa teaches the use of fluorine for suppressing diffusion of boron, a known 
equivalent of indium (If 218). It would have been obvious to one of ordinary skill in the 
art at the time of the invention to use the teachings of Maegawa on the structure 
disclosed by Yu in order to suppress diffusion of indium. 

Regarding claim 13, Yu in view of Maegawa disclose the integrated circuit of 
claim 12, wherein the Indium-fluorine retrograde well includes an indium concentration 
three times, or more, greater than 3E18/cm^ (concentration is 1E19, col 3 In 57-61). 

Regarding claims 14, Yu in view of Maegawa makes obvious the integrated 
circuit of claim 12, wherein the indium-fluorine retrograde well includes a fluorine 
concentration between about 5E18/cm^ to about 3E20/cm^. Regarding claim 15, Yu in 
view of Maegawa makes obvious the integrated circuit of claim 12, wherein the indium- 
fluorine retrograde well includes an indium concentration peak at about 200A, or 
deeper, below the substrate surface. Since applicant has not established the criticality 
of the thicknesses and concentrations stated and since these thicknesses and 
concentrations are In common use in similar devices in the art, it would have been 
obvious to one of ordinary skill in the art to use these values in the device of Yu. Where 
patentability is said to be based upon particular chosen dimensions or upon another 



Application/Control Number: 10/750,498 Page 4 

Art Unit: 2814 

variable recited in a clainn, the applicant must show that the chosen dimensions are 
critical. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed, Cir 1990). 

With regards to claim 16, Yu in view of Maegawa disclose an integrated circuit 
comprising: a substrate (Yu Fig 6 item 12); a gate structure (50) formed on the 
substrate; and an indium-fluorine retrograde well (Yu figure 5 item 46, fluorine taught by 
Maegawa as applied to claim 12) formed to a shallow depth below a surface of the 
substrate and beneath the gate structure. 

Regarding claim 17, Yu in view of Maegawa disclose the integrated circuit of 
claim 16, comprising an indium concentration above about 3E18/cm^ (Yu col 3 In 57- 
61). 

Regarding claim 18, Yu in view of Maegawa disclose the integrated circuit of 
claim 16, wherein the indium-fluorine retrograde well includes an indium concentration 
three times, or more, greater than 3E18/cm^ (concentration is 1E19, col 3 In 57-61). 

Regarding claims 19, Yu in view of Maegawa makes obvious the integrated 
circuit of claim 16, wherein the indium-fluorine retrograde well includes a fluorine 
concentration between about 5E18/cm^ to about 3E20/cm^. Regarding claim 20, Yu in 
view of Maegawa makes obvious the integrated circuit of claim 16, wherein the indium- 
fluorine retrograde well includes an indium concentration peak at about 200A, or 
deeper, below the substrate surface. Since applicant has not established the criticality 
of the thicknesses and concentrations stated and since these thicknesses and 
concentrations are in common use in similar devices in the art, it would have been 
obvious to one of ordinary skill in the art to use these values in the device of Yu. Where 
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patentability is said to be based upon particular chosen dimensions or upon another 
variable recited in a claim, the applicant must show that the chosen dimensions are 
critical. In re Woodruff, 919 F.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cin 1990). 

With regards to claim 21, Yu in view of Maegawa disclose an integrated circuit 
comprising: a gate structure (Yu Fig 6 item 50) overlying a silicon substrate (12); 
source/drain regions (14, 16) inside the silicon substrate, the source/drain regions 
adjacent to opposing sides of the gate structure and extending slightly underneath the 
gate structure (extensions 18, 20); and a fluorine-indium retrograde well (Fig 5 item 46, 
fluorine taught by Maegawa) directly beneath the gate structure and between the 
source/drain regions, the fluorine-indium retrograde well including an indium 
concentration greater than 3E18/cm^ (Yu col 3 In 57-61). 

Regarding claim 22. Yu in view of Maegawa disclose the integrated circuit of 
claim 21. Since the indium concentration in the indium-fluorine retrograde well is well 
over 1E19, the device can provide a threshold voltage greater than about 360mV. 

Regarding claim 23. Yu in view of Maegawa makes obvious the integrated circuit 
of claim 21, wherein the indium-fluorine retrograde well includes an indium 
concentration peak at about 200A, or deeper, below the substrate surface. Since 
applicant has not established the criticality of the thicknesses and concentrations stated 
and since these thicknesses and concentrations are in common use in similar devices in 
the art. it would have been obvious to one of ordinary skill in the art to use these values 
in the device of Yu. Where patentability is said to be based upon particular chosen 
dimensions or upon another variable recited in a claim, the applicant must show that the 
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chosen dimensions are critical. In re Woodruff, 919 F,2d 1575, 1578, 16 USPQ2d 
1934, 1936 (Fed. Cir. 1990). . 

Regarding claim 25, Yu in view of Maegawa disclose the integrated circuit of 
claim 21, wherein the indium-fluorine retrograde well includes an indium concentration 
three times, or more, greater than 3E18/cm^ (concentration is 1E19, col 3 In 57-61). 

5. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yu in 
view of Maegawa as applied to claim 21 above, and further in view of Weber (US 
2004/0061187). 

Yu in view of Maegawa disclose the integrated circuit of claim 21 , but do not 
specify that the gate structure have a length of about 60nm or less. 

Weber teaches a transistor gate length of 60nm or less (page 2 In 1), useful 
because in general, the threshold voltage tends to decrease in response to reduced 
gate length (^ 7). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to use the teachings of Weber on the device as disclosed by Yu 
and Maegawa. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Nayak (US 6,194,259) teaches the use of indium over boron, and 
states that nitrogen inhibits diffusion. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John C. Ingham whose telephone number is (571) 272- 
8793. The examiner can nomnally be reached on M-F, 8am-5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Infomnation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



John C Ingham 
Examiner 
Art Unit 2814 




